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TITLE OF THE INVENTION 

FOLDABLE ELECTRONIC DEVICE 

FIELD OF THE INVENTION 
5 The present invention relates to foldable electronic 

devices, such as foldable portable telephones, which 

comprise a main body and a closure which are connected to 

each other openably. 

BACKGROUND OF THE INVENTION 
10 FIGS. 1 and 2 show a foldable portable telephone, in 

which a main body 1 having an arrangement of input keys 11 

and a closure 2 having a main display 4 are connected to 

each other by a hinge mechanism 3 and made openable. The 

closure 2 is provided in its outer side with a display 
15 window 23 for a subdisplay (not shown) and is adapted to 

present information as to incoming calls even when the 

closure 2 is in a closed state. 

With reference to FIGS. 10 to 12, such foldable 

portable telephones conventionally have a main display 9 and 
20 a subsdisplay 7 which are arranged back to back in a frame 8 

to provide a display assembly 60, and the display assembly 

60 is accommodated in a flat casing. 

Extending outward from one end of the main display 9 is 

a flexible lead 91, and a plurality of electronic circuit 
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chips 92 for the display operation of the main display 9 are 
mounted on the upper surface of the flexible lead 91. A 
flexible lead 7 extends also from the subdisplay 7, and a 
plurality of electronic circuit chips 72 for the display 
5 operation of the subdisplay 7 are mounted on the upper 
surface of the flexible lead 71. 

With the conventional foldable portable telephone 
having the main display 9 and the subdisplay 7, as shown in 
FIG. 12, the flexible lead 71 extending from the subdisplay 

10 7 and carrying the electronic circuit chips 72 thereon is 
lapped over the flexible lead 91 extending from the main 
display 9 and carrying the electronic circuit chips 92 
thereon to provide a two-stage structure. The conventional 
telephone therefore has the problem that the lap gives an 

15 increased height T" to the display assembly 60, increasing 
the thickness of the casing for accommodating the display 
assembly 60. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a 
20 foldable electronic device which comprises a main display 
and a subdisplay and wherein a casing for accommodating 
these displays as an assembly is reduced in thickness. 

The present invention provides a foldable electronic 
device comprising a main body 1 and a closure 2 connected to 
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each other openably. A frame 6 is provided inside the 
closure 2 and holds therein a main display 4 and a 
subdisplay 5 as arranged back to back. A chip mount area 42 
of a flexible lead 41 extending from the main display 4 and 
5 a chip mount area 53 of a flexible lead 51 extending from 
the subdisplay 5 are opposed to each other in an opening 
formed in the frame 6. Opposed surfaces of the respective 
chip mount areas 42, 53 have groups of electronic circuit 
chips 43, 54 mounted thereon as positioned in a staggered 

10 relation with each other. 

With the foldable electronic device of the invention 
described, a group of electronic circuit chips 43 on the 
flexible lead 41 extending from the main display 4 and a 
group of electronic circuit chips 54 on the flexible lead 51 

15 extending from the subdisplay 5 are positioned in a 

staggered meshing relation with each other in the opening 
formed in the frame 6. Accordingly, the height of the chips 
43 of the main display 4 and the height of the chips 54 of 
the subdisplay lap over each other, consequently reducing 

20 the thickness of the display assembly in a corresponding 
relation with the lap. 

Stated more specifically, the flexible lead 51 
extending from the subdisplay 5 has an outer end portion 
folded over toward the frame side, and the folded-over 
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portion has a surface opposed to the frame 6 and providing 
the chip mount area 53. When the chip mount area 53 is 
provided on only one surface of the flexible lead 51 
extending from the subdisplay 5 which surface faces toward 
5 the same direction as the screen of the subdisplay 5, the 

chip mount area 53 can be positioned as opposed to the other 
chip mount area 42 in the case of the lead 51 described 
above . 

Further stated more specifically, the frame 6 has the 
10 opening in a second area thereof adjacent to a first area 

thereof covered with the subdisplay 5, and the flexible lead 
51 extending from the subdisplay 5 is folded over on the 
second area, the electronic circuit chips 54 in the chip 
mount area 53 being positioned in the opening of the frame 6. 
15 On the other hand, the flexible lead 41 extending from the 
main display 4 is folded over toward the frame side, and the 
folded-over lead portion has a surface opposed to the frame 
6 and providing the chip mount area 42, the electronic 
circuit chips 43 in the chip mount area 42 being positioned 
20 in said opening of the frame 6. Thus, the two chip mount 

areas 42, 53 can be opposed to each other in the second area 
of the frame 6, whereby the electronic circuit chips 43, 54 
on the mount areas 42, 53 can be accommodated within the 
opening of the frame 6. 
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With the foldable electronic device of the invention 
described above, the group of electronic circuit chips 43 
connected to the main display 4 and the group of electronic 
circuit chips 54 connected to the subdisplay 5 are arranged 
5 in a meshing relation with each other. This reduces the 
thickness of the display assembly 20, consequently 
permitting use of a thin casing for the assembly. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view showing a foldable 
10 portable telephone of the invention in a closed state; 

FIG. 2 is a perspective view showing the foldable 
portable telephone of the invention in an opened state; 

FIG. 3 is an exploded perspective view of a closure 
constituting the foldable portable telephone; 
15 FIG. 4 is an exploded perspective view of the closure 

as it is seen from a different direction from FIG. 3; 

FIG. 5 is an exploded perspective view of a display 
assembly; 

FIG. 6 is an exploded perspective view of the same 
20 assembly as it is seen from a different direction from FIG. 
5; 

FIG. 7 is a perspective view showing a frame and a 
subdisplay as separated therefrom; 

FIG. 8 is a view in section of the same; 
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FIG. 9 is a view in section of the display assembly as 
assembled; 

FIG. 10 is a perspective view of a frame and a 
subdisplay which are included in a conventional foldable 
5 telephone and which are separated from each other; 

FIG. 11 is a view in section of the same; and 
FIG. 12 is a view in section of a conventional display 
assembly as assembled. 
DETAILED DESCRIPTION OF EMBODIMENT 
10 A foldable portable telephone embodying the present 

invention will be described below in detail with reference 
to the drawings. With the telephone of the invention, a 
main body 1 having an arrangement of input keys 11 and a 
closure 2 having a main display 4 are connected to each 
15 other by a hinge mechanism 3 and made openable as shown in 
FIGS. 1 and 2. The closure 2 is provided in its outer side 
with a display window 23 for a subdisplay (not shown) and is 
adapted to present information as to incoming calls even 
when the closure 2 is in a closed state. 
20 As shown in FIGS. 3 and 4, the closure 2 comprises a 

lower half case 21 and an upper half case 22 providing a 
casing, and a display assembly 20 accommodated in the casing. 

The main display 4 and the subdisplay 5 as arranged back to 
back are fitted in a metal frame 6 to provide the display 
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assembly 20. The lower half case 21 has an opening 24 for 
exposing a screen of the frame 6 therethrough. The upper 
half case 21 has the display window 23 as opposed to the 
screen of the subdisplay 5. 
5 With reference to FIGS. 5 and 6, a flexible lead 41 

extends from an end portion of the main display 5 
constituting the display assembly 20. The flexible lead 41 
is folded over through 180 degrees toward the frame side, 
and the folded-over lead portion has a surface opposed to 

10 the frame 6 and providing a chip mount area 42. A plurality 
of electronic circuit chips 43, 44 for the display operation 
of the main display 4 are arranged as divided into two 
groups on the chip mount area 42. 

On the other hand, a flexible lead 51 extends from an 

15 end portion of the subdisplay 5 constituting the display 
assembly 20. The flexible lead 51 extends over the front 
surface of the frame 6 and has its outer end portion 52 
folded over through 180 degrees toward the frame side. The 
folded-over lead portion has a surface opposed to the frame 

20 6 and providing a chip mount area 53. A plurality of 

electronic circuit chips 54 for the display operation of the 
subdisplay 5 are arranged on the chip mount area 53. 

The front surface of the frame 6 provides a mount 
portion 63 for the subdisplay 5 at a right end portion 



thereof shown in FIG. 5. The frame 6 has a mount portion 64 
for the main display 4 over the entire area of its rear 
surface. The frame 6 is further provided, in a portion 
thereof adjacent to the subdisplay mount portion 63, with a 
5 first opening 61 for exposing therethrough the first group 
of electronic circuit chips 43 on the flexible lead 41 
extending from the main display 4 and the electronic circuit 
chips 54 on the flexible lead 51 extending from the 
subdisplay 5, and with a second opening 62 for exposing 
10 therethrough the second group of electronic circuit chips 44 
on the flexible lead 41 extending from the main display 4. 

As shown in FIG. 7, the first group of electronic 
circuit chips 43 on the flexible lead 41 extending from the 
main display 4 is disposed toward one end of the inside area 
15 of the first opening 61 of the frame 6, while the electronic 
circuit chips 54 on the flexible lead 51 extending from the 
subdisplay 5 are disposed toward the other end of the inside 
area of the first opening 61 of the frame 6. 

Accordingly, when the subdisplay 5 is installed on the 
20 frame 6 having the main display 4 mounted thereon as shown 

in FIG. 8 to provide the display assembly 20 as shown in FIG. 
9, the first group of electronic circuit chips 43 on the 
flexible lead 41 extending from the main display 4 and the 
electronic circuit chips 54 on the flexible lead 51 
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extending from the subdisplay 5 are positioned in a 
staggered meshing relation within the first opening 61 of 
the frame 6. 

Consequently, the display assembly 20 wherein the two 
5 groups of electronic circuit chips 43, 54 on the flexible 
leads 41, 51 are positioned in meshing relation with each 
other has a height T which is smaller than that of the 
conventional display assembly wherein the electronic circuit 
chips on the two flexible leads are arranged in lapping two 
10 stages, by an amount corresponding to the depth of meshing 
of the circuit chips. This reduces the thickness of the 
casing providing the closure 2. 

The device of the present invention is not limited to 
the foregoing embodiment in construction but can be modified 
15 variously by one skilled in the art without departing from 
the spirit of the invention as set forth in the appended 
claims. The present invention can be embodied not only into 
foldable portable telephones but also into various foldable 
electronic devices. 



